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1 
Th.% invention relates to gare valves. 
In the usual type of gate valve, the gate slides 
between seats and is moved by a valve stem to 
a desired position. A number of attempts have 
been ruade to pïovide in a gare valve some 
construction which will cause the gare to be 
forced tightly against the seats when the valve 
is in closed position. In general, such construc- 
tions bave involved separate cranks or levers 
which muet be turned to and from a tightening 
position each rime the setting of the valve is 
changed, thus introducing objectionable compli- 
cations in operation. Also, many liquids, such 
as water or crude off, often carry foreign marrer 
which tends fo interfere with the proper setting 
of the valve and often is of an abrasive character, 
thereby tending fo wear the valve seat unduly. 
In addition, liquids of a corrosive character, 
such as numerous chemicals, tend fo cause de- 
struction of the valve seat. 
Among the objecte of this invention are to 
pi'ovide an improved gate valve; to provide an 
improved gare valve in which the valve seat 
is protected from the action of abrasive mate- 
rial or corrosive liquide; fo provide an im- 
proved gare valve in which the gate is separated 
into two parts; to provide an improved gare valw 
in which a wedging action against the gates is 
imparted thereto in closed position; to provide 
a gate valve in which no parts other than the 
gare and stem are required to provide such 
wedging action; to provide such a construction. 
in which the gares are adequately maintained in 
position, yet permitted suflïcient freedom of 
movement so as not to interfere with changes 
in setting; fo provide such a construction iii 
which adequate sealing is obtained in closed 
position without any tendency for the gates 
to jam or stick during movement from one posi- 
tion to another; and fo provide such an im- 
proved gare valve which will be relatively simple 
in both construction and operation. Other ob- 
jecte and the novel features of this invention 
will become apparent from the description which 
follows. 
In general, a gare valve fo which the principles 
oÏ this invention are applied may include a valve 
body having a lïuid passage extending horizon- 
tally therethrough and a valve gare passage 
therein extending generally vertically and across 
the fluid passage, with valve seats formed on 
opPosite sides of the valve passage and extending 
around the periphery of the fluid passage. In 
accordance with this invention, a pair of valve 
gares are disposed in side by side relation in 

OFFICE 

2 
the valve passage and are adapted to be pressed 
against the seats to form a seal therewith, while 
the valve gares and stem therefor are connected 
by means which produces a wedging a.ction to 
5 press the gates against the seats vhen fihe valve 
is in closed position. The gare valve of this 
invention may include additional features, such 
as means fastening the gares together adjacent 
the bottom thereof, holes through the gares to 
10 provide hall and full flow openings, and apertures 
formed in the gares providing a wedge-shaped 
circular slot which may be frustro-conical at 
the lower end and cylindrical at the upper end, 
and a corresponding wedge pr0vided on the lower 
15 end of the valve stem. The preferred angle 
of the cone surface of the stot and wedge is 30 °. 
The novel gare valve of this invention may 
a!so include additional features, such as illus- 
trated iii the accompanying drawing, in which: 
20 Fig. 1 is a vertical, longitudinal cross section 
of a gate valve constructed in accordanee with 
this invention; and 
.FoEg. 2 is an end elevation, partly in cross sec- 
tien, of the gare valve of Fig. i. 
25 As illustrated in the drawing, the principles 
of this invention may be app!ied to a gare valve, 
illustrated in upri'ght position and having a 
valve body I provided with a fluid passae ç 
extending horizontally therethrough, from one 
30 attaching flange ! to the other. Disposed cen- 
trally of the body B is a vertical valve passage 
having an upper section  and a lower section 
3 and intersecting fluid passage 9 at valve seats 
4 which extend around the periphery of fluid 
35 passage 0. Valve seats  project slightly in- 
wardly, as shown, so that the upper and lower 
sections of the valve passage are enlarged, thus 
providing greater clearance for valve gates  
and  above and below the seats 4. Gares 
0  and $ are similar but asymmetrica! and are 
providC with aligned, intermedi:ate holes  
and lower holes , lower holes  being the 
saine diameter as fluid passage , and inter- 
mediate holes  being proportioned to provide 
5 half flow, for instance. Gares  and  are also 
attached together at the lower ends by a bolt 
or rivet |9. A slight degree of freedom of move- 
ment is preferably provided at the upper ends 
of the gates, normally provided by the gates 
50 themselves. A valve stem  is utilized in rais- 
ing and lowering the gates, thread.s   formed at 
the upper end of stem 2 cooperating with simi- 
lar interior thi'eads formed in a bracket 2 
mounted atop a valve bonnet 23, the latter being 
55 provided with a socket . A hand wheel  is 
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attached to the upper end of stem 2} for turn- 
ing the stem, packing 2G being held in position by 
a gland 27 for sealing purposes. 
In accordance with this invention, stem } ex- 
tends between the gares  5 and  G and is provided 
at its lower end with a wedge 3} which may be 
frustro-conica] in shape with the surface ele- 
ments thereof preferably inclined at an angle of 
30 ° to the axis of stem 2}. The stem is also pro- 
vided with an oppositely inclined wedge or abut- 
ment 3 spaced above the gares for insuring a 
sea] when the gares are moved to the uppermost 
position, as discussed later. Gates . and  
are formed to provide a cylindrical hole 3 there- 
between at the upper end thereof to receive the 
lower cylindrical portion of valve stem 2}. Hole 
32 may be machined or othervise suitably formed, 
preferably half in each gare. In addition, suit- 
able recesses are formed in the gares, as by ma 
chining, just beneath hole 32, to provide an aper- 
tare or slot which may bave a frustro-conical 
lower portion 33, the surface elements of which 
are inclined at 30 ° to the axis of stem 2} the same 
as wedge 3}, and a cylindrical upper portion 3, 
which also provides vertical clearance for wedge 
3}. A cylindrical hole ,35 nay also be formed in 
and between gares 5 and S, and leads to inter- 
mediate holes 7 for drainage purposes, fo pre- 
vent the collection of sand or the like about 
wedge '3}. 
The valve body B is provided with a lower cap 
3 attached thereto and having a drain plug 3, 
for draining the lower section  3 of the valve pas- 
sage so that material accumulating therein wil! 
hot interfere with the proper operation of the 
valve. Also, a shoulder or abutment 39, formed 
integrally with cap 37 or attached thereto by 
welding or the like, extends upwardly, as at each 
end of the cap, to provide a stop to limit down- 
ward movement of the gares. Instead of provid- 
ing a stop at the lower end of the gares, the 
lower portion of the lower section I of the valve 
passage may taper so that the gares tend to be 
joined together and close down on the wedge 31} 
as soon as the intermediate holes 7 move below 
the fluid passage l}, and further downward 
movement of the valve is accompanied by a 
spreading action of wedge 3}. In any event, an 
effective and tight seal is obtained against the 
seats 4 when the valve plates 5 and 6 are in 
closed position. 
In the closed position shown in 'Fig. 1, the gares 
5 and  are pushed outwardly against valve 
seats 4 to provide a tight seal, due to the action 
of wedge 3 in frustro-conical portion 33. When 
the valve is tobe opened, the flrst upward .move- 
ment of stem 2} causes the wedge 31} to with- 
draw from the lower surfaces of the slot, which 
releases the pressure forcing gare 5 and  
against seats 4. The upper end of the wedge 31} 
next intersects the fiat af the upper end of 
cylindrical portion 3, and the stem begins to 
draw the gares 5 and  upwardly. To position 
the valve to provide hall flow, the gares are lifted 
until intermediate holes  reach the dotted 
position of Fig. 2, gares 5 being in dotted posi- 
tion '. It wfll be understood of course, that 
the intermediate holes 7 may be proportioned 
for a different flow. When full flow is de- 
sired, gares 5 and  are liïted further up- 
wardly until lower holes . coincide with the 
fluid passage l}, in which position gare 5 will 
bave reached dotted position 5". At this rime, 
abutment 3 engages the corresponding socket 
21 in bonnet 23, so that further upward travel 
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of the valve gates will be prevented. It will be 
understood, of course, that "upper" and "lower," 
"horizontally" and "vertically," and the ]ike, are 
used herein as relative words, referring to the 
5 valve in an upright position, but that the valve 
may i use be installed in any other desired posi- 
tion. 
The clearances of the valve gares between the 
seats are preferably such that only a very slight 
10 movement is necessary for the valve gares tobe 
wedged tightiy against the seats, yet when the 
pressure exerted by wedge {} is relieved, the valve 
gares can be moved readily upwardly or down- 
wardly. As indicated previously, the preferred 
15 angle of the frustro-conical surface of the wedge 
3, and the corresponding portion of the wedge 
chamber, is 30 ° with respect to the axis of the 
stem 2}. An angle of 30  appears fo be best 
suited for the construction shown, since if an 
20 angle greater than 30 ° is used, it will be too fiat, 
and undue pressure will be required to wedge the 
gares tightly against the seats . If a smaller 
angle is used, there will be a tendency for the 
wedge to open the space between the gares, rather 
25 than push the gates down, when the valve is be 
ing closed. Attaching means at the bottom of 
the gares preferably clamps the gares together 
re!atively tightly, since a spread of .015 in. to .020 
in. is sufiïcient for the required freedom of 
30 movement of the tops of the gares and at the 
saine rime provide an effective seal in closed posi- 
tion. Also, the length of the gares is preferably 
such that this spread can be readfly obtained af 
the upper ends of the gates, even though the 
35 lower ends are tightly clamped together. The 
valve seats  are protected from abrasion by 
abrasive particles carried by the liquid, and from 
the corrosion by a corrosive liquid. As will be 
evident, when the valve gares are moved to a 
40 position in which the intermediate holes 7 are 
in the dotted position of Fig. 2 or slightly there- 
above, and also when the lower holes .8 are in 
register with the passage l}, the gares prevent 
abrasive paricles or corrosive liquid from flowing 
45 over the seats . When the liquid contains 
abrasive particles or a corrosive liquid is being 
handled, the valve of this invention is preferably 
set so as to provide full flow or half flow, or what- 
ever other flow holes  are designed for. 
5o From the foregoing, it will be apparent that 
the gare valve of this invention fulfllls to a 
marked degree the requirements and objects here- 
inbefore set forth. The moving parts are rela- 
tively simple, and the weight thereof is kept to a 
55 minimum. Also, there is only one exterior oper- 
ating lever, i. e., the hand wheel 25. The pro- 
vision of cooperating means formed by the stem 
and plates not only reduces the longitudinal 
thickness of the valve but also reduces the weight 
 of metal required and the size of the valve pas- 
sage. While the angle of 30 ° for the frustro- 
conical surface of the wedge may be changed 
somewhat, if desired, to a greater divergence from 
the preferred angle of 30 °, too great a. divergence 
ç5 may result in difiïculty, for reasons given above. 
The valve of thi invention may be con- 
structed in any suitable manner, preferably by 
casting or by forging the various parts, although 
70 some of the parts may be built up, as by weld- 
ing. 
Although a specific embodiment of this inven- 
tion has been illustrated and described, if will be 
evident that other embodiments may exist, and 
75 that various changes may be made therein, all 
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wlthout departing, from the. spiit and: scope o  
this inention. 
W'hat. I  claire, and, desire, to secure by Letters 
Patent is: 
1. A valve, comprising a body having a fluid 
passage extending horizontally therethrough and 
a valve- gare passage therein exending, generally 
vertiCally, and: across, said fluid': passage; valve 
seats on opposite sides of said: alve passage and 
extending around: the periphery, of said fluil, pas-, 
sage; a pair of valve g«tes disposed in side by, side 
relation in said valve, passage and adapted to be 
pressed against, saii seats to. for.m a seal. there- 
wiçh; means attaching said gares together at the 
lower end thereof,; a valvestem extending in saïd 
valve passage;- and rivet means spaced above 
the lower edges, of the gares for connecting said 
stem and« said gares for wedging said gares against 
said,: seats when said stem is moved to ifs lower- 
most. losition and for relievi,ng thewedging-action 
of said gates. and. moving said. gares to a fluid, 
flow position when, said stem is moved upward]y. 
2. A valve comprising, a body. having a fluid 
passage extending horizontally therethrough and 
a valve - gare passage- therein extending generally 
vertical]y- and across, said fluid passage;, valve 
seats on opposite sides of said valve passage and 
extending around the-periphery of said fluid pas- 
sage; a pair oI valve gares disposed in side by 
side relation in said valve passage and adapted 
to be pressed against said seats to form a seal 
therewith each said gate being provided with two 
fluid flow holes of  dilueront diameers, the lower 
fluid flow holes being substanially the saine di- 
ameter as said fluid passages nd the upper fluid 
flo,w holes being smaHer, each said gare being 
pzovidid with a cooperating interior aperture 
haing, a fiat  surface at the upper end and a 
wedge-shaped surface af the lower end; a valve 
stem extending in said valve passage and between 
said gares, said stem having af its lower end a 
wedge corresponding in shape fo said aperture; 
and means-attaching the lowerends of sad gares 
together. 
3'. A alve comprising a body having a fluidpas- 
sage extending horizontally therethrough and a 
valve gare passage therein, extending generally 
vertically and across said Ruid passage; valye 
seats on opposite sides of said valve passage and 
extending around the periphery of said fluid pas- 
sage; a pair of valve gares disposed in side by 
side relation in said valve passage and adapted 
fo be pressed against said seats to form a seal 
therewith, the lower portion of said gares being 
provided with fluid flow passages of differnt sizes, 
and the upper portion of said gares being pro- 
vided with cooperating interior apertures having 
a fiat surface at the upper end and frusto-conical 
surface af the lower end a drain passage from 
said frusto-conical portion to one of said fluid 
flow passages; a valve stem extending in said 
valve passage and between gates, said stem hav- 
ing a wedge at ifs lower end corresponding in 
shape to said apertures; and means attaching the 
lower ends of said gares together. 
4. A valve comprising a body having a fluid 
passage extending horizontally therethrough and 
a valve gare passage therein extending generally 
vertically and across said fluid passage; valve 
seats on opposite sides of said valve passage and 
extending around the periphery of said fluid pas- 
sage; a pair .of valve gares disposed in side by 
side relation in said valve passage and adapted 
fo be pressed against said seats to form a seal 
therewith, said gares being provided with aligned 
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fluict flo ho_les, spacect below salit valve flud 
passage in close- position and also provided with 
cooperating interior apertures havinÇ a fiat sur- 
face at the.upper endand atapered suzfaceat the 
5 lovver end, said, gares urther proided: with a 
drain opening, therebetween fr_om said alrures 
to one of sad tluid tlOw hotes; a valve stem ex- 
tending in said valve passage between said aper- 
turc, said stem having a wedge at ifs lower end 
0 corresponding in shaDe fo said: apertures; means 
attaching, the lower ends of said: gares together; 
and a stop disposed at the lower end of saïd body 
for limiting don.ward movement of said gares. 
5. A valve comprising a body having a fluid 
15 passage extending horizontall:, therethroagh and 
a valve gare passage therein extendLg generally 
vertically, ad cross said fluid passage;, valve 
seats on ópposite, sides-of said vale passage and 
extending around the periphery of saïd fluid pasr 
20 sage said fluid passage, having enlarged portions 
above and below said. valve seats; a pair 0f  gates 
disposed: in side by. side relation in said valve pas- 
sage and adapted to be pressed against, said sats 
to orm a seal therewith,, each said gare being 
5 substant, ia!ly rectangalar in shape provided with 
fluid: flow passages and also with co0pera£ng in- 
terior apertures, having a fiat ' Surface at the Ul- 
per end and a tapered surface af the lower end; 
a valve stem extending, in safd' valve passage and 
ao bet.w, een said gares; said store, having a wedge at 
its lower end corresponding in shape to. said aper- 
tures; and means attaching the lower ends. of 
said gares together. 
6. A valve comprisiag a body having a fluid 
.5 passage extending horizontally therethrough and 
a valve gare lassage therein extending generally 
vertically and across said fluid passage;, valve 
seats on opposite sides, of said valve passa:ge and 
eztending around the periphery of said fluid pas- 
4o sage,; a pair of valve gares dislosed in. side by side 
relation in said valve passage and adapted to be 
pressed against said seats: fo form a seal there- 
with, each said gare being, provided with fluid 
flow holes of different, diameters and also with 
45 cooperating interior apeztures having a fiat sur- 
face ai the upper end. and a frustro-coniEal por- 
tion at the: lowez end, said valve gares also being 
provided: with a. drain passage from said frustro- 
conica[ portion fo one of said fluid flow holes;, a 
50 valve stem extending: ir said valve passage, a!t 
betw, een said gares, said s_tem having a wedge aL 
the lower end corresponding in shape to said 
apertures; and means attaching the lower ends 
of said gares together. 
55 7. A valve comprising a body having a fluid 
passage extending horizontally therethrough and 
a valve gare passage therein extending generally 
vertically and across said fluid passage; valve 
seats on opposite sides of said valve passage and 
60 extending around the periphery of said fluid pas- 
sage; a pair of valve gares disposed in side by 
side relation in said valve passage and adapted 
fo be pressed against said seats fo form a seal 
therewith, each said gare being substantially roc- 
65 tangular in shape and in their lower portions pro- 
vided with two fluid flow holes of different di- 
ameters, the lower fluid flow holes' being sub- 
stantially the saine diameter as said fluid pas- 
sages and the upper fluid flow holes being smaller, 
7o said gares also being provided at their upper 
ends with an interior cylindrical recess adapt- 
ed to receive a valve stem and leading to 
operating interior apertures having a cylindrical 
portion at the upper end and a frustro-conical 
75 portion at the lower end, said valve gares also 
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being provided with a drain passage from said 
frustro-conical portion to the upper of said fluid 
flow holes; a valve stem extending in said valve 
passage and between said gares, said stem hav- 
ing a wedge at the lower end corresponding in 
shape to said apertures; and means beneath the 
lower fluid flow hole attaching the lower ends of 
said gares together,  
8. A valve comprising a body having a fluid 
passage extending horizontally therethrough and 
a valve gare passage therein extending generally 
vertically and across said fluid passage; valve 
seats on opposite sides of said valve passage and 
extending around the periphery of said fluid pas- 
sage, said valve gare passage being entarged above 
and below said valve seats; a bonnet having a 
tapered recess closing the upper end of said gare 
passage; a removable cap having a removable 
drain plug closing the lower end of said gare pas- 
sage; a pair of valve gares disposed in side bF side 
relation in said valve passage and adapted fo be 
pressed against said seats to forma seal there- 
with each said gare being substantially rectangu- 
lar in shape and provided with fluid flow holes 
of different diameter, said cap providing a stop to 
!irait downward movement of said gares; a valve 
stem extending through said bonnet into said 
valve passage and between said gares, said stem 
having a wedge above said gares for engaging said 
tapered recess in said bonnet; and rivet means 
extending through the gares above their lower 
ends for connecting said stem and said gares 
gerber. 
9. A valve comprising a body having a fluid 
passage extending horizontallF therethrough and 
a valve gare passage therein extending generalty 
vertically and across said fluid passage; valve 
seats on opposite sides of said valve passage and 
extending around the peripherF of said fluid pas- 
sage; a pair of valve gares disposed in side by 
side relation in said valve passage and adapted to 
be pressed against said seats to forma seal there- 
vith each said gare being substantial]y rectangu- 
]ar in shape and in their lower portions provided 
with two fluid flow holes of different diameters, 
the lower fiuid flow holes being substantiallF the 
saine diameter as said fluid passages and the 
upper fluid flow holes being smaller; means 
taching said gares gether at the lower end 
thereof; a valve stem extending in said valve 
passage; and means connecting said stem and 
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said gares for wedging,said gares against said 
seats when said stem is moved downwardly and 
for relieving the wedging action of said gares 
and moving said gares to a fluid flow position 
5 when said stem is moved upwardly. 
10. A valve comprising a body having a fluid 
passage extending horizontally therethrough and 
a valve gare passage therein extending generally 
verically and across said fluid passage; valve 
t0 seats on opposite sides of said valve passage and 
extending around the periphery of said fluid 
passage; a pair of valve gares disposed in side by 
side relation in said valve passage and adapted 
to be pressed against said seats to form a seal 
15 therewith, each said gare being substantially rec- 
tangular in shape and in their lower portions pro- 
vided with two fluid flow holes of different diam- 
eters, the lower fluid flow holes being substan- 
tially the same diameter as said fluid passages 
20 and the upper fluid flow holes being smaller; a 
valve stem extending in said valve passage; and 
means connecting said stem and said gares for 
wedging said gares against said seats when said 
stem is moved downwardly and for relieving the 
25 wedging action of said gares and moving said 
gares to a fluid flow position when said stem is 
moved upwardly. 
GEORGE S. LAINE. 
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